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(54) OPTICAL WAVEGUIDE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical 
waveguide which has an excellent optica! characteristics 
without leaking of light from a core and can be easily 
produced, by filling grooves on the principal plane of a 
substrate having a low refractive index with a transparent 
resin having a high refractive index and covering the 
principal plane with a resin having a low refractive index 
and by using a urethane-based UV-curing resin as the 
transparent resin. 

SOLUTION: A core material 9 comprising a urethane- 
based UV-curing resin (transparent resin having a high 
refractive index) is applied on the principal plane of a 
clad substrate 8 having a low refractive index on which 
plural grooves 8a are formed. The excess core material 
9a outside of the grooves 8a is removed by wiping with a squeezing material 10 to fill the 
grooves 8a with the core material 9. The core material 9 in the grooves 8a is hardened by 
irradiation of UV rays to form the core 9 of the optical waveguide. Then a clad material 1 1 
having a low refractive index is applied on the principal plane of the clad substrate 8 where 
the core 9 is formed, and a clad flat substrate 12 is mounted thereon. Further, a quartz glass 
is mounted and pressed to adhere, the clad material 11 is hardened by irradiation of UV rays 
to obtain the optical waveguide. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]An optical waveguide which is provided with the following and characterized by said 
transparent resin being urethane system ultraviolet curing resin. 

A substrate of a low refractive index with which a slot was formed in the principal surface. 
Transparent resin of a high refractive index with which said slot was filled up. 
It is resin of a wrap low refractive index about said principal surface. 

[Claim 2]The optical waveguide according to claim 1 , wherein a substrate of a low refractive 
index is an acrylic substrate fabricated by injection molding process. 
[Claim 3]The optical waveguide according to claim 1, wherein a substrate of a low refractive 
index is a substrate which consists of ultraviolet curing resin fabricated by 2P molding method. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to an optical waveguide which constitutes optical 
systems, such as a reduced type image sensor, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]Conventionally, the reduced type image sensor using an optical 
waveguide is proposed. This reduced type image sensor reduces the light figure from a 
manuscript surface optically by an optical waveguide, enters into the acceptance surface of an 
optoelectric transducer, and detects images expressed to the manuscript surface, such as a 
character. Thus, the miniaturization of a sensor and low-pricing are attained by using an optical 
waveguide, and there is an advantage that complicated adjustment of an optical system 
becomes unnecessary. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1](a) - (e) is an explanatory view for explaining the manufacturing method of the 
metallic mold of the cladding substrate which constitutes the optical waveguide of the 
embodiment of this invention. 

[ Drawing 2](a) And (b) is an explanatory view for explaining the manufacturing method of the 
cladding substrate which constitutes the optical waveguide of the embodiment of this invention. 

[ Drawing 3]lt is a perspective view of a cladding substrate. 

[ Drawing 4](a) - (f) is an explanatory view for explaining how to fill up a cladding substrate with 
a core material and produce an optical waveguide. 

[ Drawing 5] lt is a perspective view of the squeegee material used when filling up a cladding 
substrate with a core material. 

[Drawing 6 ](a) And (b) is an explanatory view for explaining the filling state of the core material 
in a trench (8 micrometers). 

[ Drawing 7](a) And (b) is an explanatory view for explaining the filling state of the core material 
in a shallow slot (4 micrometers). 

[ Drawing 8](a) - (d) is an explanatory view for explaining the 1st conventional manufacturing 
method. 

[Drawing 9](a) - (d) is an explanatory view for explaining the 2nd conventional manufacturing 
method. 

[Description of Notations] 

1 Silicon substrate 

2 Photoresist 

3 Photo mask 

4 Crevice 
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5 Metal membrane 
5a Rib-like heights 

6 Support plate 

7 Metallic mold 

8 Cladding substrate 
8a Slot 

9 Core material 

10 Squeegee material 

11 Clad plate 

12 Clad planar substrate 
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DRAWINGS 



[Drawing 1] 
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[ Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 
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[ Drawing 6] 
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[Drawing 8] 
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(54) OPTICAL WAVEGUIDE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical waveguide which has 
an excellent optical characteristics without leaking of light from a core 
and can be easily produced, by filling grooves on the principal plane of a 
substrate having a low refractive index with a transparent resin having a 
high refractive index and covering the principal plane with a resin having 
a low refractive index and by using a urethane-based UV-curing resin as 
the transparent resin. 

SOLUTION: A core material 9 comprising a urethane-based UV-curing 
resin (transparent resin having a high refractive index) is applied on the 
principal plane of a clad substrate 8 having a low refractive index on 
which plural grooves 8a are formed. The excess core material 9a outside 
of the grooves 8a is removed by wiping with a squeezing material 10 to 
fill the grooves 8a with the core material 9. The core material 9 in the 
grooves 8a is hardened by irradiation of UV rays to form the core 9 of 
the optical waveguide. Then a clad material 1 1 having a low refractive 
index is applied on the principal plane of the clad substrate 8 where the 
core 9 is formed, and a clad flat substrate 12 is mounted thereon. 
Further, a quartz glass is mounted and pressed to adhere, the clad 
material 1 1 is hardened by irradiation of UV rays to obtain the optical 
waveguide. 
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